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PRODUCTION OF ALUMINUM ALLOY FIN MATERIAL WITH HIGH STRENGTH AND 
HIGH HEAT RESISTANCE FOR HEAT EXCHANGER 

PROBLEM TO BE SOLVED: To provide a fin material increased in fin strength at the time 
of heat exchanger assembly before brazing, minimal in the occurrence of buckling 
deformation due to high temp, at the time of brazing, and capable of thickness reduction. 

SOLUTION: An ingot of Al alloy, having a composition which contains 1 .0-2.0% Mn, 
0.2-0.8% Si, 0.05-0.20% Cu, and small amounts of one or more elements among Zn, Sn, 
In, and Ga and in which Fe content is limited to <0.2%, is subjected to homogenizing 
treatment at 400-550°C for 1-30hr. Subsequently, the ingot is subjected to hot rolling 
while regulating the initial temp, and finishing temp, of hot rolling to 400-550°C arjd 
<300°C, respectively. The resulting Al alloy plate is subjected, without process 
annealing, to cold rolling of >90% and then to final annealing at 1 50-320°C, or, the Al 
alloy plate is subjected, after hot rolling without delay or after cold rolling, to process 
annealing at <320°C, to cold rolling of >50%, and then to final annealing at 150-320°C. 
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(57) [^] 

( mm i ^ #ttBff<o»Jcms« tctitts 7 -f > 

im&^&1 Mnl. 0 — 2. 0%. SiO. 2 — 
0. 8%, CuO. 0 5-0. 2 0%fr£*. ^(7)J5*» 
Zn, Sn, In. Ga<9 1 &J3l±£4dte3rU Fe 
#0 . 2%WT(C:jSS0$^Jt A 1 4 0 0 

— 5 5 0tx l-3 0B#fgJ^i^-ffc$!!UI£:jS6U »fSJE 
3£<7>IS«fi£Jg3r4 0 0 — 5 5 0'C. l*ST;fiJ££r 3 0 CC 
OTt L. *RHft#65rL-e9 0%fclhO#fa£S£*feL 
T*»£> 15 0-3 2 0'CT«iS$£l$6£Jrr (IS^S 

0%£m£&<$fSV±m*'tt^Xfrt> 1 5 0-3 2 0*C 

Tatt«#6t«rt- (aw»«2> . $^>icMgo. 05- 

^n-bXS-Jrr (BUBS* 3, 4) . 
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ummii Mn i . 0-2. o% (nm.%. vxrm 

t) . SiO. 2 — 0. 8%. CuO. 05 — 0. 20 
$^tCZnO. 2-2- 0%, SnO. 0 
1—0. 1%. InO. 005—0. 1%. GaO. 0 

0 5-0. \%<r>o-h<r>\mttz\i2-mxLi:^L. 

Lfrii F e&O . 2 MSlTfcSM $ ft . EtSB:** A 1 i> J: 
tM^rjaW^^J: 9&&-££0£&&t(c:*f LT4 0 0- 
5 5 0 *C-C 1 - 3 0 BSfg^ff -fc*JUi£M! L » $ h 

BEmzifcnzhtz . xyaiESEMMaAs- 400-5 

50-Ct^^fct *>(cSMBffiS§#rrffl*«: 3 0 O'COT 
J!raBEa6»T»9 0%feLhOTJftia£E»"C»iaLE 
HfcfrSroT 0 . 0 3 — 0. 1 Omm^ffilMfff) 
U £ £>tc 1 5 0- 3 2 0T?OfiHrt<9&AT' 
fflm&Z&l-X. §l5fi»$#180N/mm* yj.^- 

[IH^JB23 Mnl. 0-2. 0%. SiO. 2 — 
0. 8%. CuO. 05-0- 2 0%S:ttL. 
ZnO. 2 — 2. 0%, SnO. 01 — 0. 1%. In 
0. 005 — 0. 1%, GaO. 005 — 0. 1 %<T>o 
■h(7)im£tti2mULk£ttL. LA»tFe*tO. 2 
%JaTt3i$f&*i. XHWa l fcJitPFHfiBWTOtthJ: 
9#S-^£<Z>£§$lt::*t LT 4 0 0— 5 5 orT 1 — 3 0 

T. HftraBES^^JKS-4 0 0-5 5 0'Ci:^--2,i:i:t 

w!MBfflB»T;»*£ 3 o o'cwrt l . fmrnmi 

flHMIffii^tfe L T *» t L < ti#faflE52 £ tfc $ -T K . 

jwara»"c?friajESE *fr$r ~>x o. 03—0. 10m 

mf)iEBll*l?>t£/PO?S?£i£i: U 1 5 0 — 3 2 0 

[|f^Jl3] Mnl. 0-2. 0%. SiO. 2 — 
0. 8%. CuO. 05 — 0. 20%. MgO. 0 5 — 
0. 5%JttL. $<^CZnO. 2-2. 0%. Sn 
0. 01—0. 1%, InO. 005—0. 1%. Ga 
0. 0 0 5—0. lKO-3t>*>l84fcti2«feU:£* 
tL. LMFe^O. 2XJaTfc^3*U SHKtfA 

i *> ^v^wMm^nm ± 9 lt 4 

0 0—55 O-CT' 1-30 ma^ff-fkmsrtb u '$ £ 

0-5 5 o'ct-r& fc t ttssiBffSftTfflas: 3 0 0 

TCUlTt U JBaaJE^T«9 0XKLJbO?^IBIffiai*"C 
teHIEffifcflSr-o'CO. 0 3 — 0. 1 0 mm<7)Ieg!f*J^ 

^i?<7)^n®Kfc L. $£>IC1 5 0 — 3 2 0°C<7)iEffl|*J<7) 
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[ff:£Jg4] Mnl. 0-2. 0%. SiO. 2- 
0. 8%. CuO. 0 5 — 0. 2 0%. MgO. 05 — 
0. 5%£#WU S&tZZnO. 2—2. 0%. Sn 
0. 01—0. 1%. InO. 005 — 0. 1%. Ga 
0. 0 0 5 — 0. \%<r>o-h<r>\ *i/Sli2ai3Lh^-ft' 
U»l,Fei»'0. 2%J£lTfc:«iM3*U Sa^A 

0 0 — 5 5 0'C-Cl-^3 0H$RaJ&ttfl3!ra&ffiU £o 
10 teSMHESE*IW-fc:*fc^T. JftiafflSWttja** 4 0 

o- 5 5 o -ct -r a fc fc t> a&isjJBfi>&TiS££ 3 0 0 

< ttHWfflffiSSrSfcSrtc, 3 2 0 TCjfcSrc<f fiMRMSrlt 
L...$tt:5 0 4#I^JW"CMflaJES£frfc 
-."CO. 03 — 0. 1 OmmiOiEiai*l^tR¥^><P@^i: 
L. l 5 0— 32 oiCoigHrtwiME'rJMWftift 

20 imicr>¥tm%®.W\ 
[000 1] 

30 -fSi><7>T'S>5. 
[00023 

ttffl$iitv^. Z^cko^rA l ^&«o!R3a*Sfc:*} 

4> * * 7 4 * * 5 f+«t Uf ffliT & OjWI* 
40 -K •^=S:i5*>r/W5-'>A^StJ^®i>t<(iM 
^-^•Si: LTfflt^O. *«v»iiao4 4<0^7T5f 

[00 0 3] 
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MtfMUZ~7\'- : isV7 : !s- hfcttcr>t%^0 . 16mm 

mmtmmx'hh t z ^fr^f&mss&z&ny * ><n 
< >mzi\.\xi>w&£ oitZ^izmfait-tzzt. ft 

##J{Cli0. 0 3 — 0. 0 1 mmW&fCSWHtt&Z 

coTtm^mz-ourw^j: o it—mnmi&BLfczm&t 
Haste , m&<?>*> r> ttwmnmfxis&z Rfiit-r < wt 

x\^&. 

[ooo5] vfrLZtf^fcifcy j ytttLx&mzti 

•C^^c30 0 3^#-Cti> 0. 0 3 — 0. lramSS 
0. 0 3-0. 1 mmggit7 >-#<0f£l*Hfc;S:ll.2> 

[0006] zoimiiVJLtvmffiznmk Lxzzti 

[0007] 

[p®£B8fe-f£ *;*>*>#&] mr^J: o3:fSJS£8?ifc 
X. A 1 -Mn - S il^f LT7 ^ 

[0008] r*w(cj±. n^R i <^)«B*^!te«ft»ffl 

t/u $ ^ ^ a &±mmm[mmmt y < y^wmum 

II Mnl. 0—2. 0%. S i 0. 2 — 0. 8%. C 
uO. 05—0. 20%^L, $M:Zn0. 2- 
2. 0%. SnO. 01—0. 1%. InO. 0 0 5- 
0. 1%, GaO. 00 5-0- 1 %<T) o 1 Mttz 
ti2ffl3LL**iru LKFeA«0. 2%i3TizWm 
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LT400 — 550 'CT 1 — 30 *itBP&itftS& 

BfKfti&g£4 0 0-5 5 O-Ct-r^ti: fctc3MaEEE* 
7^3 0 OXJfclTfc U &f§lE3i**7&9 0%i^± 
*>&ISIfflE*rfcl»Effi£1?*r -jtO. 03-0. 10 
mm<7)&Mf*)c7)ffl$.<n<$;mWLl: U ££>IC1 5 0-3 2 
OT^«rt«iSUrrfb»^*ISLT. gi5fi3t§#l 
8 0N/mm* JfiLh07 < Vtt*'&hZ t £&Mk?2> 
i><7)X'$>h. 

io [0009] & nn&R 2<ofm<7y»^mssmTtw ~ - 

1. 0 — 2. 0%. SiO. 2—0. 8%, CuO. 0 
5—0- 20%£-&3TU S^tCZnO. 2-2. 0 

SnO. 01—0. 1%. InO. 005 — 0. 1 
%. GaO. 005—0. l%<7)o-h<r>im£fzli2m 
BLh^-^L. LHFe^O. 2%lUTt=«$>J$ix, 

i*LT 4 0 0-5 5 0 1 — 3 OlfflSPglMU&l&ifc 

L. t>lz&fflEB££$frtl,Z$>fziX . m£L&@mtkiSi 
20 ££4 00-5 5 0X;t^&fcfc LK&fSffi^TiSg 
J30 O-CWTi: aMaEB»T»JfrlBBEfiE«:ifcL"C 
*^tL<«^ffii^fl:, 3 2 0*C*i»T*ia 
^$rSfeL % $ 6tc 5 0 %*$&L &15fflEE&mX'tf;fgU£ 
gSrff'flroTO. 03 — 0. 1 0mm<0gfflrtO«f<?) 
L. $^>(C1 50- 32 O'CcOSgartW^T- 

mmtmzi&Lx. 9is«tsA»i soN/mm' ja±» 

[0010] S 6tC»*3B3«)»W^!!aEM»fflr;W5 

30 n 1 . 0—2. 0%. SiO. 2 — 0. 8%, CuO. 
05 — 0. 2 0%. MgO. 05 — 0. 5%£-fr?TU 
$^>{CZnO. 2 — 2. 0%. SnO. 01—0. 1 

InO. 005 — 0. 1%, GaO. 005 — 0. 
l%^9*>^l«i/cti2SJiUL5rir^rL, LHFe 
*<0. 2%13LTtC«*J$ix. BBIl36*A I &£V^mm) 
T-maX 0 tth^&cnWmztt LT400-550 -CT 

i -3 o^ra%«-fb«ias:J6U, $^>t;»ss^^«6-r 
tt^ot. ^HflESi^teiaK^ 400-55 o-cfc-r 
itt i>tzmsES»TWt 3 o 0-cart l. »h 

40 BE5§**Tf£ 9 0 %JsLh«?ftlHffi8E*-ei$H£EaE irfi 1 ^: -> 
TO. 03 — 0. 10 mmfOSSHrt^Jit^f^Ji^i: 
L, $^tc 1 5 0 — 3 2 0X:»|gH!rt<0iaKT«R«#t 
£»LT, 9l!BfiS**l 8 0N/mm2 feLh^)7 -f 

[00111-5- LT^ ^I^JI4 «S6HB^«tS«»Mr 

II Mnl. 0 — 2. 0%. SiO. 2 — 0. 8%. C 
up. 05 — 0. 20%, MgO. 05 — 0. 5%2r^. 
$^>tCZnO. 2 — 2. 0%. SnO. 01 — 
50 0. 1%, InO. 005 — 0. 1%. GaO. 005 



<4 

5 

-0. \%<r>o-h<7)im&tz\i2n\2±*ttL. L*» 
tFefr'O. 2%lZTlZ®.m2tl. %MtfA 1 £Xtt 

wmi^wtok y )%h'&±<r>9imznLx a 00—55 

SrJ&fe-rtC&fcoT, f&rSJE5£l?H«rffiJ££ 4 0 0-550 

°ct-r & 1 1 uzfm&m&Tigjzt: 3 0 o-cixrt 

L . 3ft[S]JEgi&Tf*?$rSJE5§ L T ft- t L < It&m 
flES£Sfc£-f£. 3 2 0°C5fa?fT-4>fSmf«£;&£L. $ £ 

03-0. 1 ommiommftcoimcoftimtL. 10 

CI 5 0—3 2 0°C<7)mMi*]V>i&mT&m%ffi&ML 
X. 3l5g5££# 1 8 0N/mm 2 JjLhc?)7 vU^Vkh 

zk&ft®iti-z>i><r>x'hz>. 

[0 0 123 

ms&nmgmmz^xmm'th . 

[0 0 13] Mn : Mnli:<7)IBK'ffiU|.7 -f Vtte 
^g^WSn^JS^-Cfc 9 * Al-Mn-Si ^OfSt 

/cfi!ygttkftJL£i*&C^T'£>6. ±fcA 1 -Mn- 

srffi^-ft^-fr-s. ztzmtx. mmfomm&<?)\S}±iz t 

3?5--T&. MniA-'l. 0%**HT'<i^il^^a 5 3'E 
< . 2 . 0 % £ SSi.ii(±'«3ti^tc:ffl^^ 

tmmt%&. u* ! otMniai. 0-2. 0%^ 

3EBl*Ji:L/c. 
[0014] Si : Sit! CD&BjjCJflv^ 7 4 

fo±zitzfc#>izim*7mx-h&. ttzsm. Mn 
tmm&zm(!?2-<txf&iK»&2fo±2-£& ttt^i 
tezmztxy < >mz£&®&f%mi))mzm#>2>t:iib 

iz^mx'hh. siiA^o. 2%&ffiX'iiztit><v3toMk 
tfttizftbtvr. -2ro. 8%£MltHi. hotttf 
VtiztiWXhotttiLft, ftlzS icr>7 < ytt^<omX 

(-jKiw(id^Srxo-i/ 3 yttirt) t,zJ:Z>7 < ycr> 40 
nm^m^f&Ttfi^ LT Lt. o teZixtfb h . L/c 
^TSiiliO. 2 — 0. 8%cr>ieffl|*ii: L/c. 

[ 0 0 1 5 ] C u : C u(i:7c83&£:fcj:y^> 5 ffWIfttf) 

3&££fi±£itsoc^£:^T'£>s. cui/i>'o. 

0 5 %5fc)!f T'li £ ix ft. co^m*^^ < . 0 . 2 % Sr 

0. 0 5 — 0. 2%<7)&mf*ltLtz. 
[0016] Zn, Sn, In. Ga: Cli7.£>07t;*ii 

? 4 ymcom&zmz lx . tt&n>s%x£ig«>&*:#> 50 
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IZ^$)X'$> *) , ^ZX'Ztl^O 1 «*fctt2«ia 
±;!Mfl£ft-£. ZnlM. 2%5fcj?f. Sn4A<0. 
0 1%*1. InlA«0. 0 0 5%*i*L GaiA«0. 

oo5%*st-c{i. ±&o^a^Hcf#£>*vf. — 

ZnM^'2. 0%. SnMO. 1%. Ini*«0. 1 
%„ Gaft^O. l%$rSi.il{feeft^tt±JJ:t/S® 
jDXtt^T-T-SA 1 ^. ZniliO. 2 — 2. 0%. S 
niliO. 0 1—0. 1%. InifJO. 005 — 0. 

1%, GalliO. 0 0 5-0. l%<0»tU. 

[0017] Fe:Fe lil^T^ 5 — ^A^twfc 
utt WE!HJ7t;sfl#> 5 v if ±flt&tt&/!in7cX i: L 
XttZtLhimx-fohtf. 0. 3%$rJS^T-i-W$n 
fttf. Al-Mn-Fe ^ffl*3r:£SfS'fL^<7),P H JiS 
ft « L T , ^ a W^IWS 0 

i§-£, FeiiTOBji: LT0. 2 %OTi~S$'J-r&'-&S 

[00 18] Ms : Mgl±7£^Jg£J:L*;5oW&w53! 

IS^4iO%Bflc7)^(cii^T^JlI-r.5 Itt L/C. 5 
5 ttft JP^fi^ai^JS^'ii^t^Tti^ K> M\> ^/c 
a?>. Mg*<S i t&tFTSZktz io"Cffi»Wfc*4 
L , SSjJSfa-hClj^fi-* . M gltf 0.05 %*mX'li 
dO^m^^-T'ii^^. -Wgl^'O. 5%Sri6Si. 

#L(f^> o ttt-r&tnu&ik&vi&mizzc xmwmsMw, 1 ^ 

A^ffiTL. ^/c^ft;^7 9 -y ? tt^tzh o 

Mgi:7^ y^Xi:*5SJiELT-6dWt^S* { 5l 
L . -?5M2t?> 5 #(tO«^. M g amMSttfZ 

^)*I^MgA{i0. 0 5-0. 5%<oaffiHrti:L/c. 
[0019] M±<7>&7Cm<7)l3.frlZA 1 *5 J;t>'F e IM- 

[0020] ixizzco&mziHt&gmy'B'txiz^* 
xtm-tz . 

[0021 ] -»WSdaft»ffl7 -f > W1 JBW«3&- 

E3£«7)m-trX$:3ifflLr. HI n<7)Sff>^-f 

H l n^y^—X'it. Zdttimnfcfo&fs.. iBaiS/S 
«tt«B»S:|B|i*fci!W:ril:«Sfflrc*o^. %ZX' 

^<o%?nx'i±. ^&<rifizftm&mm<?)&'ji,zwm-& 
awe, mm&mixm t fccatttickm^-p 

[0022 ] 5fc-fi§ft? • »axS(i«3tw>ii*«o*ftk: 
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vt^xDcmmm (*mmm&) sriiw«i\ 

[0023] '&t)ixrz&m.£LftLX\±&i'&iWm 

—it&ffl&tztblifrOX-KK . A 1 -M n^:£SfSHfc£ 
KAI-Mn. Al-Mn-Fe, A 1 -Mn-Fe 
-Si. Ai-Mn-Sif) £$ttfflCflriiJ$-£T . h 

®Hl*J T- 1 — 3 0 B^fSRfS: o &mifih . *WM3MM> 
&JK#*4 0 O-CifciiT'ti. A 1 -MnMI^ftO 

j^Bbtfc:* 0 fc< < . IflSaSgttjWlSTLT LS ? . 

-^r5 5 ox;*«inur. was-*-* a 1 -MnMia 

•ffcS&aoSfcCtif^^i-l. <fc 3 t^BISlEi SrfPSr o W , # 

[0024] S^-ftt^&Of&fSJB&a. Hif^Sftfalffi 30 

ftS:f«S^(C, -5-«D^$&iSJg£4 0 0~5 5 0*C<DK 
Hf^i-r-g»^* { ft&. &fgJESH3*&&£* J 4 o o-c* 

b%>0 - -:WSHfflfflH*&ffl** t 5 5 0-C^Mxixtf. 
* 3 ttlWk<&S®£rf&T-t &bbi>lz. ho ttttl&m 

d^»sra{ctj{t^*»Tiajs<i3 o o-ciUTt-r 

»fSE^7?S£*^0 0T:£M;c.&%S\ 
3*fi]EBEft4>ftlE ^ •< it^ai+t: A 1 - M n i&flr S&to 40 

[0025] MESEftfcCittlSIfflSt-lT*: ->T 0 . 0 
3—0. 1 Omm<^$EfflF f 3<7)fi&&JSfc-T&#. ^Sffi 
5&0*3ft, *ftv^4J»BIEStHrtBIEIEi:^)iaK:*sv^T 

Lfc*>a«»*JS 1 . M«JB 3 <?>fttyX'h 9 . *fc 
4<7)%HB-C'*S. 

[0026] I3j£Jg2. »*«4<0«^(Cfi!->r+ra» 50 
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«fc ? K 3 2 0 x:*««)ifiurc«tti-* 3 2 
0 *CtUi^^iST'm#E-rixtf . m AtfJfttfr L Titian 
fflRtt*HttT LT L£ 3 . *Js4»ISH»iefflK^)TlHti«r 

JEUSrV***, ii^tiO. 5B«3lfel±l O^WTAW^ 
U». 1 O^SSrfeS^Tfiy^LT i*«(c<MbWIWT"*- 

<rmzfm^msm:m\.x %>&.^. 

[0027] +|BHRIfi?&fT ! Sr49 3 fcv^**^HffiB*. 

5 0 %13Lh i: -th&teifiti *>^-rtii> ffi%tmikcr>7t 
WJ&J&b LX 180 N/mm! l^±<oe5:31fi!<:-rS^:^ 

+IH^a^HMBIESPMi s 5 0%5^|fCJ±7C«^^l 8 
ON/mm! &.±_*'&&Zbi) i mmb%&. 
[0028] ?ftiaEfi(c J: 0«**IWW=tt±H f feafc: 
{i. ©#&&#6£r 15 0—3 2 0 , Cc7)Sfflrt(7)jaS-C'tT^i: 
«*l^i*?aJS* J l 5 OiC5fe«TI4«fl[ffl«Htt«SE 
#**3t*T'*i4< . - J3 2 0*C5:j®^.&©>ST'{i^^ 
tcH^^^L-CTC^SfiJK* 5 ! 8 0N/mm2 J:0ffic 

[0029] JSUbOi olzLxm^ixfiiy < >Wti. -e 

mssmmzh itttf^vF vxm&tKcn&xyi'- 

iSyfzs-hbLXm^XitM^. 3r*s£«)JMU*>7 -f 
[00 30] 

: aiO^No. 1— No. 15£jp*T«» 
0. 1 Ommb U. $<9«C***«*e*itLT^T»<?)7 



<6) 
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(42^^^ L7t. §B£#fett C T<i 4 8 0 'Ct' 2 B=Ht|fly# 
[00 3 1]M*i)S^No. 1-No. 155: 

[0032] Zl>l=.&3i:m$t LT^WAttfFfffi. mz 

y * ^mzxhmtm&ntigkmmntzMz. &y * >tt 

umsam zmmoj-^-y'^Ty-u-htz 
ottvztix, ^-^-y^aryu-h^Lxm^m 

Ztziblzli^ f-^-y-^aTyu- bizMtxy < >tt 
CDTL&Siitf 3 0m V£Ul# X'$> tf#MX'1b & . 
-E-LT— «tc«?0SmS5W-f-i-^7 yttt LXIZ. 
3 00 3-£&#fflU£>*U S4>tClt:fefif6j±£gff>i: L 
TCu£0. 2~0. 8%m&i?^&A 1 -Mn-C* 
S 1 



*u (-Ti ) &^£#W^ft&J:?t- ; 5:->"C£"0^ 
m%<r> 3 0 0 3^£W6 5 tt(tf&<o?L:fe€{i##J 
-700mV. M<7)CuJ0. 2 — 0. 8%l£l£-f?1r 
t5Al-Mn-Cu (-Ti ) ^^T'ii-6 6 0m 

vm&x-h*). ztie><D\,^~ftuztttx hy < yttizx 
zttzmtmmhMkZftmz-tthKMzte. 

(Dll&m&tf - 7 3 0 m V l3±<r>&X'$> £Zt tf'HM t 

*ch. *zX'Z<?>$mfflX'li, y < yfWTl&m&tf- 
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